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The chemisorption mechanisms of C12, Br2, and 12 on Si(100) 2x1 are quite similar
while those of F2 and 02 are quite distinct. For the heavy diatornic halogens (cl2,
Br2, and 12), the sticking probability increases with incident translation energies
above 0.1 eV, and the largest initial sticking probabilities are obtained at the
highest incident engergies, with SO equal to 95 - 100% for 12 and Br2, at low
incident energies the initial sticking probability, SO, decreases with increasingr
surface temperature while at high incident energies the sticking probability is
independent of surface temperature. In addition, for C12 very low energy meolecular
beams can be prepared, and the sticking probability is observed to decrease with
increasing incident energies between 0.02 eV and 0.06 eV. Therefore, all these
heavy diatomic halogens can adsorb via precursor - mediated chemisorption at low
incident translation energy and via direct - activated chemisorption activated
chemisorption at high incident translational energy. For all incident kinetic
energies, the chemisorption probability decreases linearly with coverage (S=SO(1-0))
for the three diatomic halogen gases. This suggests that a single site is required
to initiate the direct chemisorption process and the precusor iF intrinsic.
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(a) C12, Br2 ,12, and F2, 02 ChtmlsorPtol 02 Si(1O) x11

The chemisopiom mchanism ofa 2 , Br2 , and 12 anSi(100) 2xlgwe ue shilgfwbiie t Of F2 and 02 U
quzite dist.~ For &ae heavy diatomic haloens 02 Br2, and 12) ith sfdckin pmobability inaeass with incident
translation energies above 0.1 eV, and the lugea initial sbecing pmraidllitie are obtained at the highest incident
mm~ies~wiih So eual to,95 - 100% fr 2 and O.7ad803% farCl. Atlow inecke t emsries the initial
sticitng probabilityS 0 docruses with incrsing ;zf=c Im~ Iw-Iin a at NiO incident courpsi the- sticling
probability is eoctof surface nepetatmzi In addition, iri %l ve~y low enery molecular bewas can be
prepared. and the sddckig probability is observed w dereas with increasing incident energies betw=n 0.0~2 eV and
0.06 eV. Thereome all thmu heavy diatotax halogens cao adscut via precu= - medisaied chemisorption at low
incident tawlsion emney and via duirct - activated cbemiarption activated citmisoiption at high imcdent

trnsational enmgy. FRx all incident kinetic energies, the chemisorption probability decreases linearly with
cverage (S = Sij(l4)) for fte three diaomic halogen gases. This suggests that a sing& site is required to initiate
the dizzec J~emiaopom process and tha the pwcwno is intrink

Currently. we are studying the chemisorro mechanim for IF2 andO ona both Si(100) 2x1 and Si(l 11) 7x7.
Both F2 and 02 have cheuumm n ptin xbabilifme whih immms with incident transluotal enrmy %rdicatwng tha
they have the usual activated cbenisaoqtio mechaism at high tusnalatina energy. In addition, they both eshibit
f~t inva emrse reu erzuffect at bigh Uzuslazional eergy ft sticking pvbobbii increwss with increasing surac

temperturne. This has been seen before for O2/ii(I00) by Eagel and was ascrib~ed to thernally assisted activated
ckminioiption; howeve, our res~ul on FlySi(l00) & Si(lll) show the mechanism is more mntnca. Foa

high thai the sticking giobability 1 300 X goes to I1OD% anW thus the invere tirupramue, effect disappeArs; we a=
now itpeating tibs expffitnenc 00 02(1000) & SKIl 11). Therefore, either at high ttanslation energ the m~oleculescanft letliy dsoCiation without passing through the thainally =ined moleculm chemisoptin channel or ibm
then is Mort than one activated 10oleCUlar chemisorprio channiel. We have also recorded the teniperature
MWoramed &deacipdo MT?) spcti Of SIF~ anW W4 from F2/i(100) and F2 /Si(l 11) and observed that &hemaximum coverage Alnd TPD peaks amc a fuuaon of the locident F2 translational energy (Note: Thus data is sUil

preliminaty and need to be- mececk becus it was taken with an effinive done). The depeadece= of the 'ID andcovene upon incident emegy is almost calainly due to F2 St1bill via abSuicciou at low incident energies. The
aOd=='m~l mecha~ism Was fiM *xet~1W tbweticaf by Caner and expeimentwly by Ceyci. our reUlt show
tha the cheuuartio state of the F atoma from abstraction most closely resembles the chemisorption of F aoms
from Xep2 VA opposed to thema F or F2. this would sewn to indicam that some of the exothermicity of abstrction
is channeled into die ciemuiwobing F atom.

(b) CI2IGaAS(100) Ga-c(Wz), GaAs(100) As-e(2u3), GaA~S(11O) 21,

Wniia Nicking probabiiti wue mneasued for 03 eauck moleculE chlorine upon the Ga-rich GaM 100)C(BX2), AS-Fuc G&4A10)) c(2x1), anid stclý iCmajGAs(I0Q) (is 1) surt . Our data indicat the p==eneof
bot GOW 1Wd= md d zm b2I4Cwusrpo meenimn o nidre an acs The afvera, r o~i
~I~e~DOU - lg NO $ 6 d"i a UkQTUh Uboo m~ ffd &MnaW Mns=envjy tor the
(6iCOm)POnen to chanisorpuioo M~easurcnents Of stickifig Versu coverage at low energy ftiwed that theF=MWao mfthallim is mftvinsc at 300 &. TOta e=ag xaalng a observed on both the Ga-nicb GaMs(l0O) c(Ws)surface a"d tbe a chioinuC GaAs(I 10) (1x1) surface for both precswsr mvdiated and dimet activatedc"bemimcpo, idiatig h*Wi cmupgmj 31 - lumfae ttini m fta14
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CWW1l00) ad GaAs(1 10) srizces by %,. The Ga~dh GaM(100) Ga-c(Wx) sad the G*WmcMti Gada(1 10)
(x 1) mdxf am sub , mwlm odda oamiaya whesam W tomd' C32 at 300 L 7be ,dzu oI p-4 dayus
faumd1 am AsO am 6t GaAm~ 101) (W~) md C14 om th WARM00 G*-ckWx) adas= In coat th As-
rkA GaAs (100) As-c(2x) si und adegoe coutiumm upokc of C1mn=!= equivat coadit;. All t!hzv

sufcsexhibit oovndwnuzs dc of Cý d,1, 1 -k enp~au= ab 60 , c 'bat m eZwUOU S aci is k~owc
Im . Wt bave ft"u dan the t 0a411± G O) G24w2) o~dd 113 mt ~~~C AUil) (lII) mufm
cao be isdaced omej coidiuou echicS aL~fc tmpwfatWm of300 Y, if hey art fbr=expokd to C!. with
sad=Z mmpeatm above 60D X- ibi sligh pe-ctch diupw the mfae order and expos inul~ie &a&&in
bonds. T dtasnWu =fs d=r wo allow for a awo=Wluii pasivaios 1ayw to km. imm volatile
trdiktdis pmdub farm. ieadin to cnmmshim s c tmf, rrme. to &is~azit nshmpum of moau!chlw ite
an CaA61QOO) AMd 0&4aWO) suifac invoves a cmnt~atio between efthing and pasuivation in which
umonckvide pjafioa is fwaurrul ay no ot welaý adw

WC STM Of L=9a Adsorbate Strocur as a Fuadoa of Cbewisorptics Mftaubanm

We hav dsveqxed a i=iqon wchma to do a ayaml Fa~ iD ultra-hgt vtuum with s mwoaowaez= m~olwkr
bmAaUItbiat ex tade mba st==ewithS U02g dig tmhnip. VC hot~ ik~nife the tole ot the
cbuxmmbxi iuhamm in formaiom of adsorts mc ZXUD fmw C2. F2, and 02 up=n SIi( 1 I>-7x7 Swflacm a[ 300
X Wita a NO(11 l)-7z7 is domed with 00O eVC2(ecus~r meistand cheijoptiuo the doaziunt adsorturr
wauc= is SiCt slArndeL 7Te SIC! idanf we bu&&o Amgpts ~SW at low cOvUS4I and niwceat at -iwn
wi-acm d~atcu. Conversey, fr OAA CV~ 'wn (diruc acvain cbmmiaq~IoI3). sLad" ftauanao is owcobuve1ud &Wony Ankl site ceimade-uaxcm Penud dahaihcxi is pesm. It as pupoeed W Lia~d fommton
ftuus ftmr %l Oborpthi via a nikmob& ~ =AW smpxou ~aW wtbch o Ifte aT he edges of Si~l islands

while a lo ionc wawiw hn.. jw u md a mwdabm aww om ~

aisbdfm are cis of adja=g aftow ~. UaslaowMAlWeu h 2W Umas m i ywe

a F 00"se with fth &0mnf. Oft F atom chemboras whie tbe oerb is e~tad wto ca* gas phase. Our STM;Q t fts esbuab omt acwhuanim gcoaju for Durtry all the ckmiapoon at low energy becamie mear all
the Ubtisum Sites ate single maed a&='cm At high Uaralazooa MWg F2 U15orbs pnimmiy by doociatveChMS061aopo. Wmini we obsave a4wcenj pwr of mRW adalom. N~ ovmn= ty', (f madt sum w ti

~OU wakxn 4"= ad'ea *4=1 ctU th s 0duett Ow teccw aorna bc!ng m~cf reactive as well ag wente
4"om fijac'aslao unc cell ttt mm weaky e~tkctay coWd thana cawu matans mn a*e mu u=i cclL

Fa 02 ami=etiapou on Si(I11) W: WAd Si(JUD) 2XI. thage is phecwuo 0diaznd chernisaption at low ni&d
eawrgo and d"zcty activate cbniw'naon at high 00~d"n W&Ub d oapts. buat there pmcxw MebiMWMis wY Irtak (S 5%). Prev 714 by uuld VOW, hoS *own djK tam w"s tme typ of sift Amd,.oflOoxge t= che ndatom-rcs aim txmd Cbeight itc) sad b=Wdig of oxygen atomns cn the &dalmsdanglins bxmd (dOr !'~). We mmaared &he local wacumn wit SM both wih low mideint energy 0

the ;-t Pm& Wie also oburied z? dw mdro ofSj.O. &i&h $a Cman aim=xn tocneSiO bwgh supn
8daewms chaqes with inidnt0 Ot=W huasada : I- I do at higb ftzmuiaicxm uw&ry (d~ cuv chnnland 1: 1 frimsat low incidwx lialery lamo ~rd hne) hsi co~itvaW cihauh odo

diet h. ~ f cbsacbvaboa ~ "aas fIra "oleuic incidn &am die get pbase veisu fm thePbyaixpm 0o stain 7ke P 0 f C fOr' = mff Si-4C- adam s ie fut w a rmVwnd c~rnm peio u indcate t "a themac~dw hu-m~ frm the Sui ph=s =s bwu for 'he adaim with tht MMa ftnlig bond drchmcre. the meamorn: fthi s vWu ,MAN=" saic= ~rw 024i(z 11) 717 chs~u~an pr~obably jnvoves the fciarioat of conmerMAE VUa Shwpcooiztg Mwhnmj.


